Protective effect of heat preconditioning of rat liver graft resulting in improved transplant survival.
The protective effect of heat preconditioning of the liver against ischemia-reperfusion injury has been reported mostly in models of transient ischemia in relation to heat shock protein 70 (HSP70). We estimated the effect of heat preconditioning of liver grafts on the transplant survival rate and on apoptosis of sinusoidal endothelial cells (SEC) as well as hepatocytes in a rat model of liver transplantation. Donor rats of the heat shock (HS) group were subjected to heat preconditioning 48 hr before graft harvest, and HSP70 levels were estimated by. Western blot analysis and immunohistochemistry. The liver isografts from the HS group and control (C) group were preserved in Euro-Collins solution for 6 or 8 hr and transplanted orthotopically. Serum hyaluronic acid and alanine aminotransferase were measured, and apoptosis of the SEC and hepatocytes was analyzed by terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end-labeling staining and electron microscopy. HSP70 expression was detected not only in hepatocytes but also in SEC. In the 8-hr preservation model, the 1-week survival rate was 60% in the HS group and 0% in the C group. Serum hyaluronic acid and alanine aminotransferase levels in the HS group were significantly lower than those in the C group at 3 hr after reperfusion, and the number of terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end-labeling-positive SEC in the C group (35.2%) was markedly increased compared with the HS group (10.1%). Electron microscopic examination confirmed the features of apoptosis of SEC. Heat preconditioning of the graft improved the survival rate of the liver transplants. Induction of HSP70 in SEC as well as in hepatocytes might attenuate preservation-reperfusion injury by inhibiting apoptosis of SEC.